A 62-year-old white woman with a history of hepatitis C and type 2 diabetes mellitus developed urticaria during treatment with ustekinumab for plaque psoriasis. The patient received two 45-mg ustekinumab injections in her first 2 months and then one 45-mg injection every 3 months for her psoriasis. After 10 months, she developed a round red rash on her skin diffusely on her body. She also complained of joint pain in her hands. Rheumatology became involved, and investigations revealed that her antinuclear antibody titer was negative, but her rheumatoid factor, erythrocyte sedimentation rate, and liver function enzymes were elevated. She was diagnosed with urticaria, and ustekinumab was discontinued. A Naranjo assessment score of 6 was obtained, indicating a probable relationship between the patient's urticaria and her use of ustekinumab. Ustekinumab was subsequently discontinued, and the patient received a course of Harvoni Ò (Gilead Sciences, Inc., Forest City, California, United States) (ledispasvir/sofosbuvir) with clearance of the hepatitis C virus. The patient is currently receiving another biologic agent, ixekizumab, and reports no complaints, including that of urticaria.
Introduction
Psoriasis is a chronic autoimmune disease characterized by patches of inflamed, itchy, and scaly skin. Methods of treatment involve topical corticosteroids and emollients for mild-to-moderate disease with progression to phototherapy and biologic agents for moderate-to-severe cases [1] . One such biologic agent is ustekinumab (Stelara Ò ), a human monoclonal antibody that targets interleukin (IL)-12 and IL-23. The efficacy of ustekinumab has been well documented with randomized, double-blind, placebo-controlled studies showing a significant reduction in dermatologic symptoms after dosing in both 12-and 8-week intervals [2] [3] [4] . It has few side effects, such as respiratory infections, headache, tiredness, joint pain, itching, and vomiting [5] . Our report details a case of a cutaneous reaction to the medication. 
Case Report
A 62-year-old white woman with a history of hepatitis C and type 2 diabetes mellitus diagnosed with psoriasis in 1986 presented with a flare in her skin symptoms in July of 2013. The patient's hepatitis C viral typing and viral load in 2008 were type 1b and 2,570,000 IU/mL, respectively. The patient reported no allergies. Previous treatment with psoralen and ultraviolet A, broadband and narrowband ultraviolet B, etanercept (Enbrel Ò ), and cyclosporine were ineffective. Her most recent regimen was clobetasol and triamcinolone. However, her symptoms became refractory to treatment. Thus, ustekinumab (Stelara Ò ) was indicated. Her Psoriasis Area and Severity Index was 11.5 with a body surface area of approximately 30% at the time of prescription. Ustekinumab was approved in August 2013. Her first two doses of 45 mg were injected subcutaneously in the following 2 months in September and October. The result of these doses was near-complete resolution of her skin plaques. Her only complaint was that of mild joint pain. The patient's dosing schedule was increased to 3 months. Her joint symptoms, now particularly affecting her proximal interphalangeal joints, remained persistent despite the use of nonsteroidal anti-inflammatory drugs. In January 2014, the patient began seeing a rheumatologist; her antinuclear antibody titer was negative, but the rheumatoid factor, erythrocyte sedimentation rate, and liver function enzymes were elevated. Her rheumatoid factor was at 55.5 IU/mL with a reference range of B30. Her erythrocyte sedimentation rate was at 45 mm/h with a reference range of 0-15. Alanine transaminase was at 73 U/L with a reference range of 0-55. Aspartate transaminase was at 82 U/L with a reference range of 5-34. Rheumatoid factor elevation is notably associated with hepatitis C [6] .
Ustekinumab injections were continued for the remainder of 2014. The patient was briefly lost to follow-up, and injections began again in April 2015. In July 2015, the patient described an episode of urticaria lasting approximately 3-4 weeks following the injection. After another dose in January 2016, the patient once again developed urticaria. At this time, the Psoriasis Area and Severity Index and affected body surface area were 16.5 and[50%, respectively. Ustekinumab was subsequently discontinued, and the rash resolved.
A Naranjo assessment score of 6 was obtained, indicating a probable relationship between this patient's urticaria and the use of ustekinumab. Following the discontinuation of the medication, the patient began treatment for her hepatitis C with Harvoni Ò (Gilead Sciences, Inc., Forest City, California, United States) (ledispasvir 90 mg/sofosbuvir 400 mg). In November 2016, the patient's viral load was undetectable, and the infection was presumed to be cleared. The patient began receiving a new course of a different biologic agent, ixekizumab in May 2017 and reports no complaints, including that of urticaria.
Discussion
Psoriasis is one of the most prevalent immune-mediated inflammatory diseases globally. Prevalence in USA is as high as 3.2% in adults over the age of 20 years and as high as 8.5% in Norway [7, 8] . This disease primarily manifests as localized plaque psoriasis and dramatically affects the quality of life of patients.
The pathophysiology of psoriasis, in its simplest form, is the impaired differentiation of keratinocytes and rapid growth of the epidermal layer of the skin caused by inflammation [9] . Novel drugs have targeted certain components of this inflammatory cascade. One such drug is ustekinumab, a fully humanized IgG1k monoclonal antibody with high affinity to the p40 subunit shared by IL-12 and IL-23. This binding prevents subsequent interaction with the IL-12Rb1 receptor expressed on immune cells and neutralizing their inflammatory activity [5] .
In some instances, adverse effects are reported by patients. The most frequently reported symptoms by patients are upper respiratory infections, headache, tiredness, and joint pain. Very rarely, approximately \1% in patients with psoriasis and psoriatic arthritis, urticaria is reported [5] . Only six previous cases of urticaria have been found in the literature [10, 11] . The patient in this report also has hepatitis C, a disease long known to have multiple skin manifestations and is a significant cause of urticaria [12] . With regard to psoriasis, however, the literature is not in complete agreement with studies finding only its association with an anti-hepatitis C virus antibody [13] [14] [15] .
Given the late presentation of urticaria in this patient following numerous doses of ustekinumab, it is possible that anti-ustekinumab antibodies were developed over the course of treatment. Such immunogenicity was found in 5.1% of patients in the placebo-controlled clinical trials of the drug with a predominantly low serum titer [2, 3] . It is possible that sensitization occurred early in the treatment course; any antibodies formed then would contribute to her cutaneous reaction in subsequent medication doses.
However, treatment resources were directed at clearing the hepatitis C infection and providing an alternate biologic agent for the management of the patient's psoriasis. Though serum tests were not performed to confirm the presence of antibodies, we do still suggest that antibodies were produced to ustekinumab and contributed to her cutaneous manifestations. No such reactions were reported with the use of ixekizumab by the patient.
Conclusion
We report a case of urticaria following the use of ustekinumab for the treatment of psoriasis in a patient with type 2 diabetes and hepatitis C. Ustekinumab was discontinued following the second episode of urticaria, and another biologic agent, ixekizumab, was given following treatment of the hepatitis C infection without any adverse effects, including urticaria. The production of anti-ustekinumab antibodies is presumed to have triggered the urticaria. Further studies are needed to fully discern the relationship between antibodies against ustekinumab and adverse reactions.
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